The concept "folliculo-stellate (F-S) cells" was proposed for the first time by VilaPorcile (1972) on the reason that the pituitary stellate cells closely correlate with the follicular (F) cells in rats. Agranular F cells take an appearance of solid mass, in whose center is located the pseudolumen equipped with the microvilli. The F-S cells are solitarily distributed, and resulted from the disintegration of a mass of F cells by losing the pseudolumen. Their fine structure is consistent with each other. Some investigators did not regard the former as the supporting cells (Kagayama, 1965; Salazar, 1969) .
Others on the contrary, believed the parenchymal cell origin (Amat and Boya, 1973; Horvath et al., 1974) . Recently, the denomination of "F-S cells" has been generally applicable (Gabe, 1972; Dingemans and Feltkamp, 1972; Nickerson, 1974; Girod et al., 1975; Tseng and Yntmena, 1976; Yoshimura et al., 1977 a, b) .
The stellate corticotrophs identified by Miller (1970, 1973) have been considered to be inherently separate cells from the F-S cells. The stellate shape, row arrangement of small secretory granules along the plasma membrane, and embracement of an acidophil, are three important categories of the corticotroph (Siperstein and Miller, 1970; Pelletier and Racadot, 1971) . However, the F-S cells lack the secretory granules.
Immunohistochemical evidence sustains the genuine ACTH secretion from the Siperstein's cells (Moriarty and Halmi, 1972; Bowie et al., 1973; Moriarty et al., 1975) . We intend to present an innovation on the differentiation of F-S cells in the gland, and the present electron microscopy (teals with the substantial existence of various types of F-S cells involving a corticotroph. the desmosomes somewhere. Since a cluster lacks the basement membrane, the peripheral F cells of a cluster come into direct touch with the surrounding granulated glandular cells. They reveal the immaturity symbolized by the occurrence of numerous ribosomes, polysomes and microfilaments and scanty parallel arrays of rough ER. Agranularity is the most important feature in them.
Folliculo-stellate (F-S) cells without granulation The F-S cells may be divided into the five types according to their fine structural property. All the types have the common features, i.e., the stellate shape due to the cytoplasmic processes and a tendency to embrace an acidophil. They are different from each other in granularity as well as development of ribosomes and parallel arrays of rough endoplasmic reticulum (ER). The first type is an agranular undifferentiated cell, which is not always isolated but anastomosed with each other with the cytoplasmic processes, forming the reticular network. Free ribosomes and parallel arrays of ER are numero us, but Golgi apparatus is not well developed in the first type yet. It is most frequently distributed in the gland.
F-S cells with slight granulation
The second type is a slightly differentiated cell with the initial granulation. Scanty secretory granules about50nm in diameter begin to appear near the plasma membrane (Fig.4) . With an advancement of differentiation, small secretory granules increase in number and diameter (Fig.3 ), but the cell shows the yet immature character expressed by the abundant parallel arrays of ER and ribosomes. The second type initially granulated is infrequently detected in the gland.
The third type is a moderately differen- tiated cell providing a row arrangement of secretory granules along the plasma membrane whose diameter grows to100-200nm (Fig.5) . The cytoplasm still keeps the distinct, elongated parallel arrays of ER, showing the continuous immature character of the cell. The fine structure corresponds with that of the typical corticotroph reported by Siperstein and Miller (1970) . The third type is predominantly distributed in the gland.
F-S cells with heavy granulation
In addition to the third type resembling the usual corticotroph with a row arrangement of secretory granules, there is observed the fully differentiated fourth type cells whose cytoplasm is filled with the secretory granules. When excessively granulated, this type hypertrophies and further elongates its large cytoplasmic processes among the neighbouring cells (Fig.7) . Preservation of the parallel arrays of ER in the cell may clearly indicate that the cell fulfils a category of the F-S cell. The secretory granules 150-250nm in diameter conspicuously store in the cytoplasm without vesiculation (Fig.  7) . A cell in Figure6shows a possible transitional form between the third and fourth type. The secretory granules begin to accumulate in the cytoplamic process, but do not store in the central portion. Its maximal hypergranulation is followed by the exaggerated enlargement of cell-body, in which the typical embracement of an acidophil is observed, and Golgi apparatus becomes well developed (Fig.8) . It is noted that irrespective of hypergranulation, the vesiculation does not concurrently take place. The cytological features are readily con-Endocrinol. Japon. February1980 Fig.7 fused with those of a stellate thyrotroph. We cannot safely identify whether it is a real corticotroph or a thyrotroph. This fourth type is rarely distributed in the gland.
A possible kind of F-S cell with an abundance of secretory granules of low density associated with the cored vesicles
The fifth type seems also a fully differentiated cell (Fig.9) , which keeps a number of small secretory granules of low density below100nm in diameter. The secretory granules tend to be left less numerously in the central portion than in the peripheral portion; their limiting membrane is either distinct or indistinct.
The relevant cell may refer to the releasing phase, despite no detection of exocytotic secretory granules. Unfortunately, it is also impossible to identify precisely whether it is a real corticotroph or thyrotroph.
Figure10shows the integral embracement of a somatotroph (GH) by a stellate cell filled with the small secretory granules of low density below50nm in diameter, associated with the cored vesicles, whereas the dense granules are no longer detectable. In this case, we failed to clarify whether this cell was inherently a corticotroph or a thyrotroph, too.
Discussion
The F-S cells can be classified into the five types through the present electron microscopy. All the types are provided with the common characteristic features, i. e ., stellate shape due to projecting the cytoplamic processes and a tendency to embrace an acidophil. Classification into the five types has been achieved with reference to the progress of granulation.
The first type is Endocrinol. Japon. February1980 This cell is characterized by an abundance of minute secretory granules of low density as large as50nm in diameter, associated with the cored vesicles, suggesting the releasing phase. It is, however, unclear whether this is a corticotroph or a stellate thyrotroph. agranular and undifferentiated, sometimes anastomosed each other with many similarities to the F cell. Initial granulation is commenced in the second type whose secretory granules are the smallest in size. The second type is a slightly differentiated one. The granules grow in number and size (100-200nm) and finally represent the row arrangement along the plasma membrane as seen in the third type identical with the corticotroph.
There are transitional cells to show the possible transformation between the second and the third type. The latter is a moderately differentiated one. It is tenable to assume that the corticotroph may emerge from the F-C cell. Hypergranulation takes place in the fully differentiated4th type in which the secretory granules150-250nm in diameter are accumulated in Gabe (1972) , in hedgehogs by Girod et al.(1975) , and in rats by Yoshimura et al.(1977a) . Some investigators believed the F cells to appertaine to the glandular cells (Amat and Boys, 1973; Horvath et al., 1974) . Both kinds of cells were interpreted by Fukuda (1973) as the undifferentiated pituitary cells which developed from the primordial cells originated from the marginal layer cells in human embryos. The F cells resemble, in fine structure, some marginal layer cells with the microvilli and cilia (Dingemann and Feltkamp, 1972; Yoshimura et al., 1977a, c) , and the former may be derived from the latter by stepping the migration process. In reference to these literatures, gradual granulation of th eF-S cells seems quite reasonable to take place. According to a hypothesis of "renewal cell system" by Yoshimura et al. (1977d) , a mass of F cells may serve as the supplementary center of the pituitary cells after sex maturation.
Both acidophils and basophils continue to develop from the F cells, mature with the gradual granulation, and finally degenerate with aging the cells.
Recent immunohistochemi cal findings disclosed the active ACTH secretion from the Siperstein's cells (Baker et al., 1970; Moriarty et al., 1975) . We have not, however, acquired, at present, enough knowledge about the aspect of secretory cycle of corticotrophs. The hypergranulated corticotrophs were firstly observed by Miller (1970, 1973) themselves after blockage with cortisol to the adrenalectomized rats. Their hypertrophic cell-bodies contain the numerous oval, but not spherical, granules. The row arrangement of secretory granules along the plasma membrane in corticotrophs is too stabilized to be readily disordered or destructed by any experimental irritation. There have been presumably no reports dealing with the evidence of experimentally induced hypergranulation of corticotroph. Baker et al.(1970) failed to immunohis tochemically demonstrate the dispersion of 
